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Climate Drivers 

• Climate drivers are the critical forces in our scenarios planning 
process 

• Critical forces generally have unusually high impact and 
unusually high uncertainty 

• Climate drivers table specific for SE Alaska were compiled by 
John Walsh and Nancy Fresco of SNAP (see handouts). 

• All scenarios are created by examining the intersection of two 
drivers, creating four sectors 

• Selection of drivers is crucial to the planning process 

• The importance of drivers is directly related to their potential 
effects 
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Arctic Park Units 

Climate  
Variable 

Projected Change  
by 2050 

Projected Change  
by 2100 

Patterns of Change Confidence Source 

Temperature  +2.5°C ±1.5°C  +5°C ±2°C 
More pronounced in N  

and autumn-winter 
>95% for increase 

IPCC (2007);  
SNAP/UAF 

Precipitation  
(rain and snow) 

Winter snowfall 
Autumn rain and snow 

Winter snowfall 
Autumn rain and snow 

Increased % falls as rain 
in shoulder seasons 

High uncertainty in 
timing of snow onset 

and melt 

AMAP/SWIPA;  
SNAP/UAF 

Freeze-up Date 5-10 days later 10-20 days later 
Largest change  

near coast 
>90% SNAP/UAF 

Length of Ice-free Season  
(rivers, lakes) 

↑ 7-10 days ↑ 14-21 days 
Largest change  

near coast 
>90% 

IPCC (2007);  
SNAP/UAF 

Length of Growing Season  ↑ 10–20 days ↑ 20–40 days 
Largest change  

near coast 
>90% 

IPCC (2007); 
SNAP/UAF 

River and Stream Temps ↑ 1–3°C ↑ 2–4°C 
Earlier breakup,  

higher summer temps 
>90% 

Kyle & Brabets  
(2001) 

Water Availability ↓ 0–20%  ↓ 10–40% 
Longer summer, 

thicker active layer 
>66% 

varies by region 
SNAP/UAF;  
Wilderness Society 

Relative Humidity 0% ±10% ↑ or ↓ 0% ±15% ↑ or ↓ 
Absolute humidity 

increases 
50% 

as likely as not 
SNAP/UAF 

Wind Speed ↑ 2–4% ↑ 4–8% 
More pronounced in 

winter & spring 
>90% for increase Abatzoglou & Brown 

PDO Uncertain Uncertain 
Major effect on Alaska 
temps in cold season 

High degree of 
natural variation 

Hartmann & Wendler 
(2005) 

Extreme Events: 
Temperature 

3-6x more warm events;  
3-5x fewer cold events 

 5-8x more warm events;  
8-12x fewer cold events 

↑ warm events,  
↓ cold events 

 >95% likely 
Abatzoglou & Brown; 
Timlin & Walsh (2007) 

Extreme Events: 
Precipitation 

Change of –20% to +50% Change of –20% to +50% 
↑ winter 
↓ spring 

Uncertain Abatzoglou & Brown 

Extreme Events:  Storms ↑ frequency/intensity ↑ frequency/intensity Increase >66% Loehman (2011) 
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Ecological "tipping points" are likely to result in rapid change, when conditions
exceed physical or physiological thresholds (e.g., thaw, drought, water…

Increased agricultural production in Alaska because of longer growing season.
Increased agricultural production in Alaska because of longer growing season.

Potential large-scale shift of tundra to shrubs, to conifers, to deciduous forests or
grass…

Atypical outbreaks of pests and diseases affect native species and increase fire
hazards.…

Invasive exotic plant species and native species from other areas expand their
ranges.…

Vegetation expands into deglaciated coastal areas, less into higher elevation
areas.…

Tree species and vegetation classes shift as species of lower latitudes and
altitudes expand.…

Tree species and vegetation classes shift as species of lower latitudes and
altitudes expand.…

Mature forests and “old growth” decline because of drought, insects, disease, 
and fire. … 

Models show a warmer climate leads to larger, more frequent and intense fires.
Models show a warmer climate leads to larger, more frequent and intense fires.

Wildland fire hazards increase, affecting communities and isolated property
owners.…

Fire-related landcover and soil changes result in vegetation shifts, permafrost
thaw, etc…
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On a scale of zero to three, where 0=not important, 1=of minor importance, 2=fairly important 
and 3=very important, how would you rank the following possible BIOSPHERIC climate change 

effects? (Part I -- vegetation and fire)  





0 2 4 6 8 10 12 14 16

Caribou and reindeer health are affected by changes in weather, forage, and
insects and pests.…

Earlier green-up could improve caribou calf survival because of more available
forage.…

Caribou may suffer heavy losses if rain events prevent successful feeding during
cold weather.…

Shifts in forests could mean less habitat for caribou, but more habitat for moose.
Shifts in forests could mean less habitat for caribou, but more habitat for moose.

Climate change could hinder moose calf birth success and moose calf survival.
Climate change could hinder moose calf birth success and moose calf survival.

Fire may create new burrowing habitat and forage growth to help vole
populations.…

Less snow cover reduces survival of subnivian species, due to increased
predation & cold stress.…

New stream habitats become available for fish and wildlife as glaciers decline.
New stream habitats become available for fish and wildlife as glaciers decline.

Some salmon waters may become unsuitable for migration, spawning and
incubation.…

Fish diseases increase with rising stream temperatures.
Fish diseases increase with rising stream temperatures.

Fish habitats in permafrost areas are degraded by slumps and sediment input
into rivers.…

Exotic pests expand from warmer areas, and endemic pests expand as host
species are stressed.…

Altered animal migration patterns make subsistence hunting more challenging.
Altered animal migration patterns make subsistence hunting more challenging.

Sea ice changes make hunting for marine mammals less predictable & more
dangerous.…

Managing new species and intensified management of native species may be
needed.…
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 On a scale of zero to three, where 0=not important, 1=of minor importance, 2=fairly important and 3=very 
important, how would you rank the following possible BIOSPHERIC climate change effects? (Part III -- 

mammals, fisheries, subsistence) 




